The direct synthesis of [Al]-SSZ-24, a one-dimensional (1-D), high-silica, large-pore zeolite, using [Al]-BEA as precursors by hydrothermal route is successful.
Synthesis of high-silica zeolites with large (12-ring) and extra-large (>12-ring) pores are of great interest because of their potential applications in shape-selective catalysis of relatively bulky molecules.
1 SSZ-24 is a high-silica, large-pore molecular sieve isostructural with AlPO 4 -5 (AFI topology 2 ) and was first synthesized by Zones et al. in its pure-silica form using 1-trimethylammonioadamantane as a structure-directing agent (SDA). 3 Later the synthesis of borosilicate version ([B]-SSZ-24) was achieved using a calcined form of boron-substituted zeolite beta ([B]-BEA) as the boron and silicon sources. 4 Figure 1 ). At this starting gel composition, the kinetics of crystallization over a period of 120 h was investigated and Figure 1 displays the results. XRD data were taken after 6, 12, 24, 48, 72, and 120 h. It can be seen in Figure 1 that the BEA phase started transforming into the SSZ-24 phase after 6-12 h, and pure SSZ-24 was obtained after 24 h as already mentioned above. After 48 h, peaks assignable to cristobalite appeared and the intensity increased upon prolonging the heating period. This means that the phase transformation occurs in the following order: BEA!SSZ-24!cristobalite. Thus the main issue is pro- moting the transformation from BEA to SSZ-24 while suppressing that from SSZ-24 to cristobalite. It is obvious that fumed silica partly added was effective for this purpose. The role of fumed silica may be just to adjust the SiO 2 /Al 2 O 3 ratio in the gel because the transformation is successful whenever the ratio is as high as 200 (Table 1 , Entries 3 and 4). The gel with higher aluminum content led to the formation of cristobalite before complete conversion from BEA to SSZ-24 (Entry 5). Larger amount of water together with longer heating period made it possible to form [Al]-SSZ-24 with higher purity (Entry 6). Finally, the SSZ-24 with SiO 2 /Al 2 O 3 as low as 140 was obtained (Entry 7).
In the case of common HTS with an amorphous silica source and all-silica composition, CIT-5 (CFI) is obtained when the alkali cation (M þ ) is Li þ whereas SSZ-24 crystallizes when M = Na or K. 10 In this precursor method, however, there was almost no influence of the kind of alkali cations on the crystallization of SSZ-24, and pure Table 1 , Entry 3. Table 1 , Entry 3. The peak marked with an asterisk is assignable to a peak of cristobalite.
